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There have been numerous suggestions in the last few years of obligatory functions of carotenoids in photosynthetic organisms. These have been functions of carotenoids other than their action as accessory pigments. Workers who are interested in the mechanism of converting radiant energy into chemical energy frequently use the carotenoid molecule as a sink, or hole, in their photodissociation hypotheses (3, 12) . Kohl (9) suggested many years ago that a function of carotenoids was to protect chlorophyll. Recently , evidence for such a role of carotenoids has been accumulating. Claes (2) (20) . Spectra of these fractions were measured with a Beckman DU spectrophotometer. Hexane was passed through a dry silica gel column to decrease absorbance in the ultraviolet by reagent grade hexane.
For the photostability of chlorophyll studies., the seedlings were grown in darkness for 8 to 12 days. Each determination consisted of six whole plants which were placed in 250 ml suction flasks. The flasks were evacuated in the dark two times; after each evacuation they were filled with either air or nitrogen. The plants in the flasks were illuminated with 1500 ft-c of light produced by a bank of tungsten filament lamps with an 8 inch water filter. After the exposure period, leaves of the plants were removed, weighed, and ground immediately in a mortar with 80 % acetone and a bit of sand. Ten ml of 80 % acetone was used for each gram of leaf tissue. Optical densities of the extracts were read at 665 myL for chlorophyll and 630 mA for protochlorophyll.
For some experiments the seedlings were grown in dim light with an intensity of less than 0.5 ft-c. Under these conditions, the white-3 seedlings were a blue-green color, and the normal seedlings a yellowgreen. Both types of seedlings could be grown for two to three weeks under these conditions before they died.
RESULTS

ACCUMULATION OF PHYTOENE BY WHITE-3:
The visible and ultraviolet spectra of the hexane extracts of normal and white-3 seedlings are presented in figure 1 . The white-3 seedlings did not contain colored carotenoids as did normal seedlings. Instead, they had large amounts of substance which absorbed light in the ultraviolet region with peaks at 275, 285, and 297 miL. These peaks are similar to those of phytoene (7), a precursor of colored carotenoids. Ergosterol, which has a spectrum similar to that of phytoene (7), was added during homogenization of white-3 corn seedlings, and after fractionation the hexane extract was poured through a neutral alumina column. The ultraviolet absorbing substance of the seedlings (phytoene) came through the column in the first 5 ml fraction, whereas added ergosterol appeared in the sixth 5 ml fraction when the column was leached with hexane. (fig 3) . This was the most prominent during the first few minutes of illumination of normal seedlings. These results suggest that the non-esterified form of chlorophyll is less stable than the esterified form.
The continuous formation of protochlorophyll during the dark period after a brief illumination can be measured. It is illustrated also in figure 3 by the greater chlorophyll content of the plants receiving the dark treatment than those which did not receive the dark treatment. In fact, the small decrease in chlorophyll content during the first 10 (fig 2) . This has been reported previously by Smith (15) . In this sanme figure, it is apparent that under anaerobic conditions there was no appreciable increase in the chlorophyll content of normal seedlings, whereas under aerobic conditions there was an appreciable increase in chlorophyll content between 40 and 100 minutes.
The implication is that the formation of protochlorophyll requires oxidative metabolism. This is not unexpected if one considers that the citric acid cycle is 5 the source of intermediates and energy for porphyrin synthesis (14) . SEEDLINGS GROWN WITH DIM LIGHT: White-3 and normal seedlings were grown under a light intensity of less than 0.5 ft-c. This light intensity allowed for a continual increase in chlorophyll content over the 2 week period (table I). After 2 weeks of growth the seedlings were exposed to bright light for 1 hour in air. Nearly all the chlorophyll of the white-3 seedlings was destroyed by this treatment, whereas the chlorophyll of the normal seedlings was not appreciably effected by bright light.
A green pellet could be sedimented by 1000 X G from both normal and mutant materials when leaves were ground with sand in 0.35 M NaCl. Under the microscope, chloroplasts could be recognized readily in the pellet from the normal seedlings. The chloroplast-like particles in the pellet from mutant seedlings were rather opalescent but otherwise appeared to be normal. Leaves of the two types of seedlings were embedded in paraffin and sectioned. The chloroplasts of the mutant appeared to be as numerous and of the same size as those of the normal seedlings. Further studies are in progress on the number and size of chloroplasts and the capacity of chloroplasts from mutant seedlings to carry out the reactions of photosynthesis.
DIscussioN
In this particular albino mutant of corn, chlorophyll and chloroplast formation appear to be normal. That is, protochlorophyllide of dark grown mutant seedlings is converted to chlorophyllide by short exposure to light. The mutant tissue has the capacity to esterify chlorophyllide to form chlorophyll. If grown under dim light conditions chloroplast development in the mutant appears to be similar to that of normal seedlings.
Chlorophyll of the mutant, however, is unstable to high light intensities in the presence of oxygen. Under strictly anaerobic conditions the chlorophyll of the mutant is stable to strong light. These results are similar to those reported for the carotenoidless condition in photosynthetic bacteria (4, 6 
